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Over one hnll of North Amcricn’s whistling swans (Cygnus colum.
bignus columbianus) apend their winter on the estuaries of the
Chesapenke Bay and Currituek Sound in Maryland, Vieginia, and
North Carolina. Winter counts Indieate that they are increasing; the
estimate in Janunry, 1967, from the Chesapeake Bay aloue was over
62,000 birds. The Pacific population winters in small pumbers in
Biritish Columbin, but mostly in Utah and in the Saernmento Valley,
Californin (Sherwood, 1060),

The whistling swann has been carefully protected for over 70 years.
It breeds in the high arctie tundea where man has little influence on
ita envirenment, However, over part of its migeation eoute and in its
winter quarters it colties bnto close contact with man.

The populntion that winters along the Miantie coast passes
through arcas, such nx Lake Erie, that are highly pollnted. 1ts sojourn
in the Cheapeake Boy brings it alongeide one of the most rapidly
expanding human populations in eastern .80, Very little is an yet
known about the apeed, or oven the routes, of migration across the
U.8.A, and Canada to and from their aretic breeding grounds, but
they do paxs over heavily congested nreas of human populations and
croas important alrline routes, Since the luss of the Viscount airliner
in Maryland in 1962 ux « result of o collision with awans, there has
been a growing awaronea of the putential hazard of these awans and
other lnrge waterfowl to nireraft,

The Air Force Office of Scientifle Researeh (19G6) stresses the sieed
for biolngival studies of bisd movements, an related to migration,
neating, and feeding, as a vital aid lo aolving the problems of
bird/aireraft collisions. The Canadian Wildlife Seeviee suggests cer.
tain simple modifications of habitay aeound aieports to make them tess
attractive to birds (Solman, 1968). We are anxious to find out how we
can live in harmony with these bird populations and yet protect
ourselves without harming thet, With thix in mind a program was
started in February, 1967, at the instigation of the Canadian Wildlife
Service, to study the loeud and inigratory movements of the whistling
swan and to gain further widlerstanding of how this magnificent bird
fits into the estuurine ccasystem s suggested by Stewart nml Manning
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(190038), The headiuarters of aur operation on the Westurn Shore of the
Bay ix the Chesapenke Bay Center for Field Blology® between the
Rhode and West Rivers south of Annapolis, Maeylund, Mueh o) our
activities are ulso on the Enstern Shore tween Bastern Neok [xland
and 8t Michnels where sote of the Jurgest eoticentrations of swins
spend the winter,

Mernons oF STuay

(i} Capture, During the two winters, 19073368, a total of 178
swans were eaptured s 105 by funnel teup, 17 by cannon net, 53 by
drugs, and i by miscellancous methuds. The most satisfactury methid
wiis the funnel trap, but it eonld not be wsed when the Bay froze, The
drug wethl, uslog « combluation of a tranyuitizes, Dinzopum,
mixed in bt with an anaesthetie, alphn.Chlocalose {Crider ¢ ol., in
press) shows great promise for eatehiug large numbers at a time, hut
it needs further earefally controllod experitmenta, In their bresching
gprounds In the Yukenpskotowin Delin (Clarence Rthode National
Wildlife Itefuge), Alnska, 179 swans were banded by ald of float
plane in August, 1068, AL the same thae Tom Darry  (personal
communieation} of the Canadinn Wililite Seevies has banded sevet;)
hunddred whistling swane jo the Machenzie and  Mwderaon River
deltun, Nurthwest Territorien, Canada, Small numbers have teen
caught at Benr River Nationad Willlife Refuge, Utah, and at
Shiawaised Nutivnny Wildlife Wefuge, Miskignn,

(i) Bands. Conventivnal 118, Pish & Wikllife (FWS) nluminum
banda are Ining used following n protocel established internationally
in Amtarcticea (Siaden et al.,, 1968) using the felt tarsus to indieate
bivds of knewn nge (i, batuded us eygnets, or in theie fiest winter
when the plumnage is charncteristically wrey), nud right tamsus for
adult.pletanged birds of unknown age, On the appasite tarsus s belng
placed a cotispicuvus 1.5 ineh (38 mea) tall plastie eolor band (white
for Marylund and Virginda: red for arctte Canada, aml blue for
Auaska) with 8 Inrge, 7716 inch (11 nun) nuribers and a Jetter prefix
{ege. C102) readinge upwards nnd repented § times around the band,
These color brende (Fig 1), with no address, are modified from a
design wsed by Peter Seott, Wikifowl Trust, on Bewlek's awans
(Cygnus columbianus beweickii) in Reitain and san be read with field
Rlasses or spotting sope from any position when the swan is
standing, upending or swinmning away rapidly. 1t enables us to
instantly identify (by the color) the area where banded, amd to
recopnize the hied as an fudividual (from the refercnce number)

—— ——
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without further recapture. We attach great importanee to the placing
of permanent and inedividealddentitying and easily read bands on
thowe Mrds for futurs studies oy bebaving niml movementn,

(iii) Pueing. Gur progratu in using different combinntions of yellow
Ipierse aeidy nned black or purple (nyanzel) dyea for couspicuous
ileutification in the feld, The patterns for the Chesapeake liny birds
{yellow) nre such that 4 different Toeal populations can be readily
identified. AR bieds banded at Dack Day, Vieginia, are beng dyed
black The winter populations are charnetorized by dye covering the
luw Y of the ueck ns well ag vuryimge parts of the back and wings;
th lations handled In the arctiv breeding grounds by dye
covy L e upper half of the neek only (aretie Cnnadneyeliow;
Maskn —blyek). Ve biede processed in Maryland and Vieginis are
helid overnight to allow the dye te dry, but this s imposcible on the
aretie tundea; thus, the dye pattern for the arctic is confined to the
top half of the ek, ax far away from the water nw passible,

A limited nunber of varily recoghized combinations of yellow and
blnek dye on the neek nve heing wsed to Individually recognize swann
eareying telemetey teanamittens (see belowd, These consist of bands of
black an the nteck dyed yellow, of bands of yellow or of black dye on
the umdyed white neek, Each of these color comhinntions can provide
9 ennily vecognized patterns, ao a total of 27 birds carrying trans.
mitters ean b recopnized conspienstisly as individuals,

The dyes do not harm the birdy, nor do they appear to allect their
winter behavior or family patternc ..nen the hirds molt duging the
snmer the dye e fost, xo bipds dyed during the winter will regain
normal plymage within 5 to 8 monthe, Al dyed birds are metal and
colorhanded, so sulseguent obsepvatione ure still possible without
recaplure,

(iv) Radar tracking, We copider the dye techinigues cssentinlly aa
n prelimingry to more sophistjented methods such as radar and bio.
telemetey, The swen is proving an fdeal subjeet for radar Intecpreta.
tion, for it migvates in Iarge parties ot fairly predictalle titmes of the
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day, thus produeing large vehoes on the sereen, Speed of fight may
alss hielp to differsatinte swans fevn ather large birds. We are coree.
Iating observations snde on the ground with those revorded on radar
filma and attempting to positively dentify swans, Thowe studies ure
bring covrdinnted by Willinm Gunn of the Canndian Wildlife Service
and will be reported by him elsewhere,

vy Biotclemetry, Radar and dyeing are providing datn on mass
movemenis angd getiersl directions of ndgrating swans, Biofelometry in
providing dutn on indivbinnl birds 1n March, {068, cight swans wore
harnessed with  transmittersd  weighing abawt 90 erams. Portable
receivint eqniptent was ased anon teuck and an airplane, Banges
obtrined from the teuck fo sswaus on the watee varied from 144 to 8
miles, the longer rangex being obtained when the triek wan at higher
elovations. For low.flving swans ranges up 1o about G miles woge
common, and when the swara few Ligh (500 feat and ap) ranges weee
25 16 39 vailes, Frow an airplane ranges of 25 milss wore tepical.

Nwars dyed prior to thele spring migmtion have provided a
atnestacnlnr numder of sight records from five states (Pennsyivania,
New York, Michizan, Wiseansin and N. Diakota) and in Canada from
tors andd harness beeamme coversd with fenthere oaly the whip anteninn
and occanionaily the baek of the tennumitter wors visible,

Besvas

Sefar wo can report 4 binis that wete originnlly batwled in the
Cheaaperle Bay recaptured, 2 in precisety the same teap lovation, nml
2 within 4 milex of it, after oue visit tn the aretie. Swany dyed on the
Eustern Share of the UBay have beop sighted oy the Western Shore 10
twiles Fres theie vrivinad site of exptore ansd Westers Shore hirds have
been seen on the FEastern Shore up to 18 il away, These shehtings
have all been priee to migrations s kave the anes rvorded Cram birds
surrying transmittsry (Fige. 3,

Nwans dyed priae te theie spring migration hsve provided » spwe-
tucular tattaber of sight records feam five states [ Pennsylvania, New
Yark., Michigan, Wisennsin and N, Dakota)y aml in Canndn from
Ontariv, Manitobn, Saxkatehowan and Northwest Terrrories. The
yellow dye, has proved by far the most effective eolor for sipht
recppds. OF oply 13 dyed this color in Mare), 1468, threr were neen
resting With several thouand swans on the Susqushanua flatx, nt the
worthern end of the Cheapealte Bay, an their way nortl on March 21,
twn of them togerther an paired binle, Four months later, and in their
tandrea bresding geounds some 3,000 miles away, 3 were also eceported
by Tom Rarry (persanul communieation) and his eolleagues it the

s e s gy,

falade by AVY lastrument Cucyany, (Samgaits, 19inaiy,
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Mackenzie ntndl Awdermon River Jelies, NJW.T. Two of these yellow.
dyed swans were nide by side and believed nesting, This remarkable
dghting.ente of 8 vut of 16 (20°%) in their breeding grounds
demonstrates what excellent study subjects these swana are and how
dyeing enn I eftectively used to define the breeding areas, Figure 2
sumiarizes the sightings or recoveris so far of dyed andsor color.
basdsl whistling swanx and demomstrates that birds marked in the
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hewapeake Bay are Sreedinge alonge ke tundea from the Mackenzie
Biver dvltn o4 sightings) enstwards to the Audersan River delta (3),
Coppermine River (2), nnd King William Isand, Northwest ‘ferrito.
ries. Onuly five pvoveriss have boen reported s far from 159 banded
tbut unt dye) du Aliska in August, 1968, One was found dead in
Diecertber nonr Vietaria, ritish Columbing two were shot in ah
during the November himting sepson in Fyoomington Bay and Sear
River Nutionsl Wikilife Refupe, and two othiers on Novembher 28 near
Sivrraville, Californin.

Itesults fram the § birde earrving <mnll trasamitters have added
further information on leat and migratory movements, Swans 21
nhed 2= sere entebt a Bherwond Foarest on the Seveen lver noetis of
Annapohis, the athers near Claiborne in Eastern Bay, They were all
releaned 0t Haekett Poist mt the western end of the Chesapeake DBay
fridee 7 and 14 miles respeetively from theie sitex of eapture,
Hacket! Point ix i bmportnnt pre-migration staging narea and for this
reasntt Was used as our main tawking stetion in 1968,

The movements of swan 1 (adult plumage, femnnle) for 10 days
after release wn Mareh 30 were in e xanie aren and consisted of
swimming and feeding with other swans and of ocenslonnl <hart
flights. Duritge e pext B days nomerons 7 1o 8 mile Siehts wers made
betwoen the relense aren and te trapping neen (Figure 3). During
the 18 days of obeervations it wan seenionally sesn alone, bar was
wsually with 1 to 12 other birde, Ou April & it deft Hackett DPoint,
presuntobly on migeation, The flight was north over Baltimore, and
the swan outdistanced the truek, which was hampered by evening
cushebour teaflie. O April 19, thic hied wax seen, in apparent goad
eandition st Seney, Michignn.

Swan &3 (Guvenile plamnge, male), which was displaced 14 miles,
flew B milen seatheast towards ta wite of copiure the dny after redease,
Hepe, in Envdera Bay, it nasocinted with nosmall group of other swans
nt a premigeation staging aren and mmde uo fucther  extensive
movements widil it pitgeated on Mareh 31, When this bird took off the
truck was northeast of the Baltimore traflle and thua it was followed
we far ax the Pennsylvanin-Magyland bordee south of Harrisburg
tFe. 35, The averuge geomnd speed of swan 203 was 45 mph, 1t mi.
grated noeth, cacrying it just cast of the Baltimore City lHare, On Jan.
nary 2, 1969, about n year later, this bird was picked up aying near
Milford. Delaware. The transmitter snd harness weee still intaet, the
youngt bird presunnbly havivg eurri 1t to the peetie amid back again,
There wos a smnll bare area of thikened skin underusath the
teatsmitter aadd the bied hnd only partinlly - molted; othorwise no
evidence of harm to the bird could be found. Autopsy revealed a
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neessive infe tion of heart worm (Sarconomg curnceren), which was
ntdinhtodly thee s of death ayad probabdy plse of the partial molt,
‘Thix hearv infectinn has been reported ax connnon in Cheapwake 13ny
whisthime sy s other species of swan und geeses (Holden and
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Sladen, 17637 1t is therefore unlikely that the transmitier con.
tributed to the death of the bied.

Furether information won gathered on 2 of the remnining G swany
enrrying transnitters. Swan 24 (adult plumage, Foanale) was found
dead at Roek Hall nbout 14 miles northwest of Hackett oint; swon
29 (aduit plutage, femele) was recaptured alive in govd health on
Marely 8, 1955 at Claienpene, Marylond, in the same aren where
originally 2op*aced one year carlier. It had windoubtedly travelled to
atel From the aretic aud lost its teansmmitter i transit, Further
telemetey Stidios pre anderwny for 1969 and will be repo=ted
clsewhere,

Discirssion,

Pretimipary studies of the whistliag swan are showing it this
bied could L+ an ident madel for migrntory studies o waterfowl,
Prelitnipaey trinls with biotelemetey have been able to precisely
loeate individual birds in their wintoring aren and teack loeal pre-
migeatory movements. One bied was tracked for the fiest part of its
migration from the Bay ta Pennsylvania sonth of Jarrisburge, This
spring £3nech, 1969) we hope to teack birds ot least a8 for as Lake
Erie, Optario. and pain muchaweded {nformation on the numbier of
landings ond take-off< and altitude of flight,

Qur stedies of loerl movenentx indieate that the birds are reluctant
fliers nnd when up razely reach an altitwde of 1,000 feet, Yowever,
when they teke off on thelr wmigrations they rapidly attain a much
preater nltitnde, They are certainly not Infullible predieturs of
weather eonditiona ahead snd ean beevmne confused, ns way the cane
over Penasylanin during the third we k i March, 1968, when Inrge
nuinbers departed from the Chesapenke Bay under ideal vonditions
but eneoritersd unfovorable weather as they flow northwest. Swans
were reported eireling Stute College, P'ennssteantn, during the night
in rain or fox qud landing in flelds or winall pands (Elansblokpael,
personal comupynieation). Some reversed rvigreation and returned to
the Chesapeace Bag, These nre the conditions we are inlerested in
exploring furtiher 50 we ean better prediet the possible huzards to
aireraft. There in no reason why we cannot live in harmony with these
birdy gnd enjoy the speetneulur sights of their winter concentrations
50 long us we ann lenrn more about their biology nnd migrations,
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DISCUSAION

Dr. Gonpon Gicgree (Gulf Const Heaenreh Laborntory, Missimippi): Have you
notieed nny sl ostenelam of nny kipd of these dyc.marked bidat

D, Srapky: Our yellow-mnrked blirds il the white binds were fully integrated,
Two yellow bir b were wen alide by slile on the breeding groumle. 1n otlier wornds,
they probably vested together, .

DEIE



